Molecular mechanism for self-protection against the type VI secretion system in Vibrio cholerae.
VgrG proteins form the spike of the type VI secretion system (T6SS) syringe-like complex. VgrG3 of Vibrio cholerae degrades the peptidoglycan cell wall of rival bacteria via its C-terminal region (VgrG3C) through its muramidase activity. VgrG3C consists of a peptidoglycan-binding domain (VgrG3C(PGB)) and a putative catalytic domain (VgrG3C(CD)), and its activity can be inhibited by its immunity protein partner TsiV3. Here, the crystal structure of V. cholerae VgrG3C(CD) in complex with TsiV3 is presented at 2.3 Å resolution. VgrG3C(CD) adopts a chitosanase fold. A dimer of TsiV3 is bound in the deep active-site groove of VgrG3C(CD), occluding substrate binding and distorting the conformation of the catalytic dyad. Gln91 and Arg92 of TsiV3 are located in the centre of the interface and are important for recognition of VgrG3C. Mutation of these residues destabilized the complex and abolished the inhibitory activity of TsiV3 against VgrG3C toxicity in cells. Disruption of TsiV3 dimerization also weakened the complex and impaired the inhibitory activity. These structural, biochemical and functional data define the molecular mechanism underlying the self-protection of V. cholerae and expand the understanding of the role of T6SS in bacterial competition.